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In Re Application of 
VICTOR GIURGIUTIU 

Serial No. : 10/072, 644 

Filed: February 8, 2002 

Title: IN-SITU STRUCTURAL HEALTH 

MONITORING, DIAGNOSTICS AND 
PROGNOSTICS SYSTEM UTILIZING 
THIN PIEZOELECTRIC SENSORS 

PETITION TO WITHDRAW THE HOLDING OF ABANDONMENT 
UNDER 37 C.F.R. § 1,181 

Mail Stop Petitions 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 



Dear Sir: 

This is in response to a Notice of Abandonment mailed 
September 9, 2003 in relation to the above-identified application. 
A copy of the Notice of Abandonment is attached hereto at Exhibit 
A. 

The Notice of Abandonment was based on Applicant's alleged 
failure to respond to the Office Action mailed on March 5, 2003. 
The Office Action set a shortened statutory period for reply three 
months from its mailing date. Thus, the period for response to the 
Office Action expired on June 5, 2003, but was extendable through 
September 5, 2003 with the payment of the fee for a three-month 
extension of time. 

In fact, Applicant mailed a proper response to the Office 





Action on September 4, 2003, with payment of the fee for a three- 
month extension. A copy of the response and all related documents 
is attached hereto at Exhibit B. The reply included a Certificate 
of Mailing pursuant to 37 C.F.R. § 1.8. 

Applicant's amendment was received by the PTO Mail Room on 
September 8, 2003, as shown by the self-addressed postcard stamped 
by the PTO Mail Room on that date. A copy of the postcard is 
attached hereto at Exhibit C. 

In view of the foregoing, it is respectfully requested that 
the holding of abandonment be withdrawn, that the application be 
reinstated to good standing, and that the application now proceed 
to further substantive examination by the PTO. 

Please charge any deficiency or credit any overpayment 
required -by this action to our deposit account no. 50-1196. 



I hereby certify that this correspondence is being deposited with the United 
States Postal Service with sufficient postage as First Class Mail under 37 
CFR 1.8 and is addressed to: Mail Stop Petitions, Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450 on February 24, 2004 . 

Martha Boynton 

Typed or printed name of person mailing paper or fee 
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Notice of Abandonment 


Application No. 
10/072,644 


Applicant(s) 
GIURGIUTIU, VICTOR 


Examiner 
Kamini S Shah 


Art Unit 
2863 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 



This application is abandoned in view of: 

1. ^ Applicant's failure to timely file a proper reply to the Office letter mailed on 03/05/03 . 

(a) □ A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the 

period for reply (including a total extension of time of month(s)) which expired on . 

(b) □ A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.1 13 (a) to the final rejection. 

(A proper reply under 37 CFR 1.113 to a final rejection consists only of (1) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) in compliance with 37 CFR 1.114). 

(c) □ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non- 

final rejection. See 37 CFR 1.85(a) and 1.1 11. (See explanation in box 7 below). 

(d) M No reply has been received. 

2. □ Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months 

from the mailing date of the Notice of Allowance (PTOL-85). 

(a) □ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated 

), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of 

Allowance (PTOL-85). 

(b) □ The submitted fee of $ is insufficient. A balance of $ is due. 

The issue fee required by 37 CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is$ . 

(c) □ The issue fee and publication fee, if applicable, has not been received. 

3-D Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Allowability (PTO-37). 

(a) □ Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is 

after the expiration of the period for reply. 

(b) □ No corrected drawings have been received. 

4. □ The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of 

the applicants. 

5. □ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR 

1.34(a)) upon the filing of a continuing application. 

6. □ The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review 

of the decision has expired and there are no allowed claims. 

7. □ The reason(s) below: 



Kamini S Shah 
Primary Examiner 
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Petitions to revive under 37 CFR 1 .1 37(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to 
minimize any negative effects on patent term. 

U.S. Patent and Trademark Office 
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Serial No: 10/072,644 Filed: February 8, 2002 
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Dear Sir : 

The following are being transmitted herewith: 

1. Amendment, 12 pages 

2. 10 sheets of formal drawings, Figures 1-12 

3. Fee Transmittal for FY 2003 

4. Check in the amount of $588.00 

Please charge any deficiency or credit any overpayment required by this action to our deposit 
account no. 50-1196, for which purpose an extra copy of this transmittal letter is attached. 



I hereby certify that this correspondence and any referenced attachment and/or fee are being deposited 
with the United States Postal Service as first class mail in an envelope addressed to: Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450, on the date .listed above. 

Martha Boynton 

(Typed or printed name of person mailing paper or fee) — 
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AMENDMENT 



Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 
Dear Sir: 

In response to the Office Action mailed March 5, 2003, 
please amend the above-identified application as follows: 



Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims . - 
which begins on page 3 of this paper. 

Amendments to the Drawings begin on page 8 of this paper and 
include a full set of replacement sheets intended to be the 
formal drawings for this application. 

Remarks begin on page 9 of this paper. 
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Amendments to the Specification : 

Please replace the paragraph at page 15, line 16 through 

page 16, line 8 with the following amended paragraph: 

The examples provided above, i.e., impedance sensing and 
ultrasonic sensing, rely on active sensors to measure structural 
characteristics. The present invention may also, however, be 
used in passive modes to detect structural damage. In certain of 
't here these embodiments, a plurality of sensors is disposed in a 
predetermined orientation relative to each other and at known 
positions on the structure. The sensor outputs are monitored 
intermittently or continuously, even though the sensors may not 
be engaged in either of the active measurement procedures 
described above. Damage events may be identified through the 
reception of stress waves generated in the structure through 
impacts or other material disruptions. Certain waves may, for 
example, indicate an occurrence of a low-velocity impact. The 
sensor may also, however, detect acoustic emission signals that 
indicate damage has occurred. By determining and recording the 
location and time of damage events, a record may be compiled to 
predict the structure's remaining operative life. 

Please replace the paragraph at page 19, line 17 through 

page 20., line 4 with the following amended paragraph: 

For impedance sensing, an adjustable-voltage-power gain- 
phase impedance analyzer 4 6 excites the transducers, which output 
measurement information back to analyzer 46. Analyzer 46 
includes software algarithono algorithms to analyze the sensor 
data to determine the locations and orientation of damage 
features as described above. Alternatively, analyzer 4 6 may 
forward the data to computer 38 for analysis. Generally, 
computer 38 houses the system's software components, the 
operation of which is generally described above and which may 
include non-destructive evaluation and imaging software package 
48, monitoring diagnostics and analysis software package 52 
and/or artificial intelligence, neural-network and data mining 
software 54. 
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Amendments to the claims : 

This listing of claims will replace all prior versions, and 
listings, of claims in the application: 

Listing of claims : 

Claims 1-2 (cancelled) 

Claim 3 (new) : A system operative to detect a damage 
feature in a thin wall structure, said system comprising: 

an array of piezoelectric wafer sensors embedded on said 
structure in a predetermined pattern; 

a generator operative to excite at least one of said sensors 
to produce ultrasonic waves having a frequency of at least about 
2 00 KHz in said structure; and 

a signal processor operative to process received signals at 
least two of said sensors so as to detect said damage feature. 

Claim 4 (new) : A system as set forth in claim 3, wherein 
said generator is operative to excite each of said sensors in 
said array in round- robin fashion. 

Claim 5 (new) : A system as set forth in claim 4, wherein 
said signal processor is operative to determine a location of 
said damage feature based on a collection of data representing 
received signals at a plurality of said sensors after round-robin 
excitation of all of said sensors in said array. 

Claim 6 (new) : A system as set forth in claim 4, wherein 
said array comprises at least four of said sensors . 
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Claim 7 (new) : A system as set forth in claim 3, wherein 
said frequency of said ultrasonic waves include a significant 
component at approximately 3 00 KHz . 

Claim 8 (new) : A system as set forth in claim 7, wherein 
said ultrasonic waves are Lamb waves. 

Claim 9 (new) : A system as set forth in claim 3, wherein 
said frequency of said ultrasonic waves falls in the megahertz 
range . 

Claim 10 (new) : A system as set forth in claim 3, wherein 
said ultrasonic waves are Lamb waves. 

Claim 11 (new) : A system as set forth in claim 10, wherein 
said sensors are adhered to a surface of said thin wall 
structure . 

Claim 12 (new) : A system as set forth in claim 3, wherein 
said wafer sensors have a planar surface area no greater than 
approximately 169 mm 2 and a thickness no greater than 
approximately 0.49 mm. 

Claim 13 (new) : A system as set forth in claim 12, wherein 
said wafer sensors are generally rectangular. 

Claim 14 (new) : A system operative to detect a damage 
feature in a structure, said system comprising: 

an array of piezoelectric wafer active sensors embedded on 
said structure in a predetermined pattern, said wafer sensors 
having a planar surface area no greater than approximately 169 
mm 2 and a thickness no greater than approximately 0.49 mm; 

a generator operative to excite each of sensors in said 
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array in round-robin fashion to produce ultrasonic waves in said 
structure ; and 

a signal processor operative to process received signals at 
least two of said sensors so as to detect said damage feature. 

Claim 15 (new) : A system as set forth in claim 14, wherein 
said signal processor is operative to determine a location of 
said damage feature based on a collection of data representing 
received signals at a plurality of said sensors after round-robin 
excitation of all of said sensors in said array. 

Claim 16 (new) : A system as set forth in claim 14, wherein 
said array comprises at least four of said sensors.' 

Claim 17 (new) : A system as set forth in claim 14, wherein 
said frequency of said ultrasonic waves falls in a range of 200 
kHz to high megahertz. 

Claim 18 (new) : A system as set forth in claim 17, wherein 
said frequency of said ultrasonic waves is approximately 300 KHz. 

Claim 19 (new) : A system as set forth in claim 18, wherein 
said ultrasonic waves are Lamb waves. 

Claim 20 (new) : A system as set forth in claim 14, wherein 
said sensors are adhered to a surface of said thin wall 
structure . 

Claim 21 (new) : A method of detecting impact to a structure 
by a foreign object, said method comprising steps of: 

(a) providing an array of piezoelectric wafer sensors 
embedded on said structure in a predetermined pattern; 

(b) simultaneously monitoring said sensors in said array to 



detect impact signals caused by stress waves produced in said 
structure by said foreign object; and 

(c) processing a collection of said impact signals so as to 
ascertain a location of said impact. 

Claim 22 (new) : A method as set forth in claim 21, wherein 
said sensors are simultaneously monitored in step (b) on a 
continuous basis. 

Claim 23 (new) : A method as set forth in claim 21, wherein 
said sensors are simultaneously monitored in step (b) on an 
intermittent basis. 

Claim 24 (new) : A method as set forth in claim 21, wherein 
said array comprises at least four of said sensors. 

Claim 25 (new) : A method as set forth in claim 24, wherein 
said wafer sensors have a planar surface area no greater than 
approximately 169 mm 2 and a thickness no greater than 
approximately 0.49 mm. 

Claim 2 6 (new) : A method as set forth in claim 25, wherein 
said wafer sensors are generally rectangular. 

Claim 27 (new) : A method as set forth in claim 21, further- 
comprising the following steps: 

(d) exciting at least one of said sensors to produce 
ultrasonic waves having a frequency of at least 200 KHz in said 
structure; and 

(e) detecting said ultrasonic waves at said sensors so as 
to ascertain the presence of damage features in said structure. 

Claim 28 (new) : A method of detecting a damage feature 
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present within a predetermined sensing zone in a thin wall 
structure, said method comprising steps of: 

(a) providing at least one piezoelectric wafer sensor 
embedded on said structure; 

(b) exciting said sensor with a first electrical signal 
spanning a predetermined frequency range; 

(c) deriving first data characteristic of a drive-point 
impedance of said wafer sensor as embedded on said structure; 

(d) exciting said sensor with a second electrical signal 
spanning said predetermined frequency range; 

(e) deriving second data characteristic of said drive -point 
impedance of said wafer sensor; and 

(f) comparing said first data and said second data. 
Claim 29 (new) : A method as set forth in claim 28, wherein 

a plurality of said wafer sensors are provided on said structure 
in an array. 

Claim 3 0 (new) : A method as set forth in claim 29, wherein 
said sensors are arranged in said array so as to have overlapping 
sensing zones. 

Claim 31 (new) : A method as set forth in claim 30, wherein 
said wafer sensors have a planar surface area no greater than 
approximately 169 mm 2 and a thickness no greater than 
approximately 0.4 9 mm. 
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Amendments to the Drawings : 

The attached set of formal drawings replaces the original 
informal drawing sheets filed with the present application. 

Attachment: Replacement drawing sheets (10 sheets) 
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REMARKS 

Favorable reconsideration and allowance of the present 
application are respectfully requested. 

Claims 1-2 were rejected under 35 U.S. C. § 102(b) as being 
anticipated by U.S. Pat. No. 6,006,163 to, Lichtenwalner . By the 
above amendment, claims 1-2 have been cancelled without 
prejudice. As such, the rejection of these claims is believed to 
be moot . 

While claims 1-2 have been cancelled, some comments about 
differences between Lichtenwalner and the subject matter 
described in the present application are in order. In this 
regard, Lichtenwalner discloses a system utilizing piezoelectric 
transducers operating at frequencies up to 100 KHz. Col. 6, line 
23 and claim 4. The patent states that transducer signals are 
digitized and the transfer function (TF) amplitude and phase of 
each actuator/sensor pair is computed. Col. 4, lines 30-33. The 
calculated transfer function is then compared against a baseline 
transfer function for that actuator/sensor pair previously 
obtained with the structure in an undamaged state. Col. 4, lines 
33-37. 

After the transfer function comparison, a damage index (DI) 
for each actuator can be determined. Col. 6, lines 51-54. The 
actuator with the highest DI is used to identify the damage zone. 
Col. 6, lines 64-65. Center of mass equations, with appropriate 
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substitution of the DI values for the point-mass values, are used 
to determine the location of damage. Col- 7, lines 7-9. 
Contrasting the disclosed technique with ultrasonic techniques, 
Lichtenwalner states that certain experimental results were 
validated using " [s] ubsequent ultrasonic inspection." Col. 9, 
lines 10-11. 

The present application, on the other hand, discloses a 
system utilizing arrays of very small piezoelectric wafer active 
sensors. In many cases, for example, the length of each wafer 
will be less than 13mm per side (i.e., 169mm 2 surface area) and 
have a thickness of no greater than 0.49mm thick. Both active 
and passive evaluation techniques can be employed using such an 
array. For example, true ultrasonic (i.e., 200KHz and above) 
elastic waves can be propagated through a thin wall structure 
using the sensors. Sensors can be actuated in round robin 
fashion with detection at all sensors in the array to produce a 
rich matrix of information. The matrix can be analyzed using 
various computational techniques to determine the location of a 
damage feature in the structure. Advantageously, sensors of this 
type can directly excite Lamb waves into the structure without 
the need for mode conversion. 

Alternatively, drive point impedance measurements can be 
taken at each sensor in order to detect changes in a sensing zone 
around that sensor. In other words, damage in the sensing zone 
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will cause changes in the drive point impedance of the particular 
sensor. These changes will be reflected in the sensor's 
impedance spectrum. As a result, impedance measurements taken 
before and after occurrence of the damage feature can be utilized 
to detect its presence. Preferably, sensors in the array are 
arranged so that their impedance sensing zones will overlap. 

Passive detection modes are also contemplated in which the 
sensor outputs are monitored intermittently or continuously for 
stress waves in the structure. Stress waves may indicate, for 
example, that a foreign object has impacted the structure. 
Triangulation or other suitable techniques may be utilized to 
determine the impact's position with respect to the sensors. 

Claims 3-31 have been added to set forth additional aspects 
of Applicant's inventive subject matter, many of such aspects 
being reflected in the above discussion. Of these new claims, 
claims 3, 14, 21 and 28 are independent claims. Each new claim 
is fully supported by the application as filed and is believed to 
be distinguishable over the art of record. 

Based on the above, it is respectfully submitted that the 
present application, including claims 3-31, is in condition for 
allowance, and action to such effect is earnestly solicited. The 
Examiner is invited to telephone the undersigned should any minor 
issues remain after consideration of the above amendment . 
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Registration No. 35,218 
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P.O. Box 11070 
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Fax (803) 255-9103 
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